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(54) Output control system for switchable audio channels 



(57) A disk player for an optical disk on which 
recorded are many data blocks having video data and 
audio data with multi-audio channels. The player 
includes an audio channel selector (16) for selecting 
from the multi-audio channels a specific audio channel 
specified by a system controller (15). The audio data of 
the selected audio channel is input, via an audio 
demodulator (17), to a gain-controlled amplifier (18) 
whose gain is set by a gain control signal (K) supplied 
from the system controller (15). When a request for 
switching from a first audio channel to a second channel 
is generated during reproduction of the first audio chan- 
nel, the system controller (15) controls to fade out the 
audio output of the first channel and, thereafter, to fade 
in the audio output of the second channel upon comple- 
tion of the fading-out of the first audio channel 
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Description 

The present invention relates to a recording 
medium reproduction (or playback) apparatus such as 
an optical disk player and, more particularly, to a record- 
ing medium reproduction apparatus for reproducing 
desired data from a recording medium on which both 
video data and audio data having a plurality of audio 
channels are recorded. 

In recent years, with the advance of moving picture 
data compression encoding techniques represented by 
MPEG (Moving Picture Image Coding Expert Group) 1, 
long-playback-time moving picture information can be 
recorded even on an optical disk. Attempts have been 
made to record data including video and audio data, 
such as a movie and karaoke, on an optical disk having 
a size equal to that of a CD (Compact Disk). The devel- 
opment of reproduction apparatuses (disk players) for 
that purpose and efforts for making such development 
are active today. 

In one recently proposed scheme, compression- 
encoded video data and audio data of one or more 
audio channels are combined in lengths, each deter- 
mined with reference to a predetermined reproduction 
time (e.g., 1 second), to form blocks. The blocks are 
recorded on an optical disk, and one of the audio chan- 
nels is selected to reproduce audio data together with 
the video data in the reproduction mode. For example, 
audio data of different languages such as Japanese, 
English, and Italian are recorded as audio data of a 
movie. 

In this audio multiplex recording scheme, a desired 
audio channel can be arbitrarily selected and switched 
in accordance with the choice of a user or audience. In 
switching audio reproduction from a given audio chan- 
nel to another audio channel, noise is undesirably gen- 
erated upon the audio channel switching, thereby 
discomforting the audience. 

Another problem is poor operability of audio chan- 
nel selection. More specifically, when audio data of a 
plurality of audio channels are simply recorded on an 
optical disk, the user or audience cannot easily deter- 
mine the correspondence between specific audio chan- 
nels and specific contents of various types of audio 
data. 

In the recording medium reproduction apparatus for 
reproducing desired data from a recording medium on 
which video data and audio data of a plurality of audio 
channels are recorded, noise is undesirably generated 
during audio channel switching. In addition, this appara- 
tus has poor operability of audio channel selection. 

The present invention has been made to solve the 
problems described above, and has as its object to pro- 
vide a recording medium reproduction apparatus capa- 
ble of effectively inhibiting or suppressing generation of 
noise during audio channel switching. 

The present invention has been made to solve the 
conventional problems described above, and has as its 
another object to provide a recording medium reproduc- 



tion apparatus capable of improving operability of audio 
channel selection. 

In order to achieve the above objects, according to 
the first aspect of the present invention, there is pro- 

5 vided a recording medium reproduction apparatus for 
reproducing a recording medium on which blocks hav- 
ing video data and audio data of a plurality of channels 
are recorded, comprising channel selection means for 
selecting audio data of an arbitrary channel of the plu- 

io rality of channels, reproduction means for reproducing 
the audio data of the channel, selected by the channel 
selection means, together with video data in a block to 
which the audio data of the selected channel belongs, 
and audio output control means for controlling to fad out 

75 an audio output of a first channel and fade in an audio 
output of a second channel upon completion of fade-in 
of the audio output of the first channel when a switching 
request for switching from the first channel to the sec- 
ond channel is generated during reproduction of audio 

20 data of the first channel. 

In order to achieve the above objects according to 
the second aspect of the present invention, in the 
recording medium reproduction apparatus of the first 
aspect, the audio output control means controls to start 

25 fade-in of the audio output of the second channel at a 
reproductipn start timing of the next block upon comple- 
tion of the fade-out of the audio output of the first chan- 
nel during the reproduction thereof. 

In order to achieve the above objects according to 

30 the third aspect of the present invention, there is pro- 
vided a recording medium reproduction apparatus for 
reproducing a recording medium on which blocks hav- 
ing video data and audio data of a plurality of channels 
are recorded, comprising channel selection means for 

35 selecting audio data of an arbitrary channel of the plu- 
rality of channels, reproduction means for reproducing 
the audio data of the channel, selected by the channel 
selection means, together with video data in a block to 
which the audio data of the selected channel belongs, 

40 and audio output control means for controlling to mute 
an audio output during a reproduction period of a cur- 
rent block from a timing at which a channel switching 
instruction is generated, and start an audio output of a 
second channel from the next block when the switching 

45 request for switching from the first channel to the sec- 
ond channel is generated during reproduction of audio 
data of the first channel. 

In order to achieve the above objects according to 
the fourth aspect of the present invention, there is pro- 

so vided a recording medium reproduction apparatus for 
reproducing a recording medium on which blocks hav- 
ing video data and audio data of a plurality of channels 
are recorded, comprising channel selection means for 
selecting audio data of an arbitrary channel of the plu- 

55 rality of channels, reproduction means for reproducing 
the audio data of the channel, selected by the channel 
selection means, together with video data in a block to 
which the audio data of the selected channel belongs, 
and input means for externally inputting a channel 



>: <EP 0727780 A2 I > 



2 



I 



3 

number to be selected by the channel selection means 
(note that the channel number is a serial number 
assigned to each channel, defining the number of chan- 
nels recorded on the recording medium as a maximum 
value). 

In order to achieve the above objects according to 
the fifth aspect of the present invention, the recording 
medium reproduction apparatus of the fourth aspect fur- 
ther comprises message display means for, when the 
number exceeding the maximum number is externally 
input by the input means, displaying message informa- 
tion together with a video image during reproduction in 
a superposed manner, the message information repre- 
senting that a number exceeding the maximum number 
is externally input. 

In order to achieve the above objects according to 
the sixth aspect of the present invention, there is pro- 
vided a recording medium reproduction apparatus for 
reproducing a recording medium on which blocks hav- 
ing video data and audio data of a plurality of channels 
are recorded, comprising channel selection means for 
selecting audio data of an arbitrary channel of the plu- 
rality of channels, reproduction means for reproducing 
the audio data of the channel, selected by the channel 
selection means, together with video data in a block to 
which the audio data of the selected channel belongs, 
and channel count display means for displaying the 
number of channels of the audio data recorded on the 
recording medium in accordance with an external 
request. 

In order to achieve the above objects according to 
the seventh aspect, the recording medium reproduction 
apparatus of the sixth aspect further comprises channel 
content display means for displaying contents of audio 
data on the recording medium in units of channels. 

In order to achieve the above objects according to 
the eighth aspect of the present invention, there is pro- 
vided a recording medium reproduction apparatus for 
reproducing a recording medium on which blocks hav- 
ing video data and audio data of a plurality of channels 
are recorded, comprising channel selection means for 
selecting audio data of an arbitrary channel of the plu- 
rality of channels, reproduction means for reproducing 
the audio data of the channel, selected by the channel 
selection means, together with video data in a block to 
which the audio data of the selected channel belongs, 
and audio output control means for controlling to 
decrease a slew rate of an audio output of a first chan- 
nel and increase a slew rate of an audio output of a sec- 
ond channel upon completion of a decrease in slew rate 
of the audio 'output of the first channel when a switching 
request for switching from the first channel to the sec- 
ond channel is generated during reproduction of audio 
data of the first channel. 

In order to achieve the above objects according to 
the ninth aspect of the present invention, in the record- 
ing medium reproduction apparatus, the audio output 
control means controls to start the increase in slew rate 
of the audio output of the second channel at a reproduc- 



4 

tion start timing of the next block upon completion of the 
decrease in slew rate of the audio output of the first 
channel during the reproduction thereof. 

According to the first aspect, when a switching 
s request for switching from the first channel to the sec- 
ond channel is generated during reproduction of the 
audio data of the first channel, the audio output of the 
first channel is faded out. Upon completion of the fade- 
out, the audio output of the second channel is faded in. 
jo Generation of the noise can be effectively inhibited dur- 
ing audio channel switching. 

According to the second aspect, when the audio 
output of the first channel is completely faded out during 
reproduction, the fade-in of the audio output of the see- 
rs ond channel is started at the reproduction start timing of 
the next block. Therefore, generation of noise during 
audio channel switching can be effectively inhibited. 

According to the third aspect, when a switching 
request for switching from the first channel to the sec- 
20 ond channel is generated during reproduction of the 
audio data of the first channel , the audio output is muted 
during the reproduction period of the current block from 
the timing at which the channel switching instruction is 
generated. The audio output of the second channel is 
25 then started from the next block. Therefore, generation 
of noise during audio channel switching can be inhib- 
ited. 

According to the fourth aspect, when a channel 
number exceeding the maximum value of the number of 

30 channels recorded on the recording medium is exter- 
nally input during channel selection, the input of this 
channel number is invalidated. Therefore, operational 
disorder caused by external input of an invalid channel 
number can be prevented. 

35 According to the fifth aspect, when a channel 
number exceeding the maximum value of the number of 
channels recorded on the recording medium is exter- 
nally input during channel selection, message informa- 
tion representing that a channel number exceeding the 

40 maximum number is externally input is displayed 
together with the image during reproduction in a super- 
posed manner. Therefore, confusion on the user side, 
which is caused by external input of an invalid channel 
number can be prevented. 

45 According to the sixth aspect, since the number of 
channels of the audio data recorded on the recording 
medium is displayed in accordance with an external 
request, operability of audio channel selection can be 
improved. 

so According to the seventh aspect, since the contents 
of the audio data recorded on the recording medium are 
displayed in units of channels in accordance with an 
external request, operability of audio channel selection 
can be improved. 

55 According to the eighth aspect, when a switching 
request for switching from the first channel to the sec- 
ond channel is generated during reproduction of the 
audio data of the first channel, the slew rate of the audio 
output of the first channel is decreased. Upon comple- 
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tion of the decrease in slew rate of the audio output of 
the first channel, the slew rate of the audio output of the 
second channel is increased (returned to the initial 
value). A change in signal level during audio channel 
switching can be reduced, and generation of noise can 5 
be effectively inhibited accordingly. 

According to the ninth aspect, after the slew rate of 
the audio output of the first channel being reproduced is 
completely decreased, the slew rate of the audio output 
of the second channel is increased at the reproduction 10 
start timing of the next block. Therefore, generation of 
noise during audio channel switching can be effectively 
inhibited. 

This invention can be more fully understood from 
the following detailed description when taken in con- 15 
junction with the accompanying drawings, in which: 

FIG. 1 shows an example of the structure of data 
recorded on an optical disk which is a typical exam- 
ple of the recording medium to which the present 20 
invention can be applied; 

FIG. 2 shows an example of the logical structure of 
the data recorded on the optical disk of FIG. 1 ; 
FIG. 3 explains how a video with audio information 
is reproduced from data (VOBU) having the struc- 25 
ture of FIG. 2; 

FIG. 4 explains a first example of audio channel 
switching operation (fading-out/fading-in) wherein 
the content of audio information (such as language 
information) is switched from audio channel 1 to 30 
audio channel 2; 

FIG. 5 explains a second example of audio channel 
switching operation (fading-out/muting/fading-in) 
wherein the content of audio information (such as 
language information) is switched from audio chan- 35 
nel 1 to audio channel 2; 

FIG. 6 explains a third example of audio channel 
switching operation (fading-out/muting/fading-in) 
wherein the content of audio information (such as 
language information) is switched from audio chan- 40 
nel 1 to audio channel 2; 

FIG. 7 shows an example of display with warning or 
attention by which an audience or user can be 
informed of the currently available numbers of 
audio channels during the reproduction of a disk; 45 
FIG. 8 explains how an audience or user selects his 
or her desired language from the available audio 
channels displayed on a screen during reproduc- 
tion of a disk; 

FIG. 9 shows a block diagram of an optical disk so 
reproduction apparatus (optical disk player) being 
provided with an output control system according to 
an embodiment of the present invention; 
FIG. 10 shows a block diagram of an audio/visual 
selector being provided with an output control sys- ss 
tern according to another embodiment of the 
present invention, wherein various program 
sources such as package software (optical disk or 
the like) are freely input to the audio/visual selector; 



FIG. 11 is a flowchart for explaining a multi-lingual 
video playback operation according to the present 
invention, which operation is controlled by a system 
control computer (MPU/CPU) contained in the 
apparatus of FIG. 9 or FIG. 10; 
FIG. 12 explains a first case of the audio channel 
switching (ST1 4 in FIG. 1 1 ) executed by the system 
control computer (MPU/CPU) of FIG, 9 or FIG. 10; 
FIG. 13 explains a second case of the audio chan- 
nel switching (ST14 in FIG. 11) executed by the 
system control computer (MPU/CPU) of FIG. 9 or 
FIG. 10; 

FIG. 14 explains a third case of the audio channel 
switching (ST14 in FIG. 11) executed by the system 
control computer (MPU/CPU) of FIG. 9 or FIG. 10; 
FIG. 15 explains a fourth case of the audio channel 
switching (ST14 in FIG. 11) executed by the system 
control computer (MPU/CPU) of FIG. 9 or FIG. 10; 
FIG. 16 explains a fourth example of audio channel 
switching operation (fading-out/announcing/fading- 
in) wherein the content of audio information is 
switched from audio channel 1 (e.g., Japanese) to 
audio channel 2 (e.g., English); 
FIG. 1 7 explains a fifth case (corresponding to the 
audio channel switching operation of FIG. 16) of the 
audio channel switching (ST1 4 in FIG. 1 1 ) executed 
by the system control computer (MPU/CPU) of FIG. 
9 or FIG. 10; 

FIG. 18 shows an example of attention display (cor- 
responding to the audio channel switching opera- 
tion of FIG. 16) performed when the language for 
the current video is switched from audio channel 1 
(Japanese) to audio channel 2 (English); and 
FIG. 19 shows an example of the outline of an IC 
device in which the circuit configuration of FIG. 9 or 
FIG. 10 is integrated. 

The preferred embodiments of the present inven- 
tion will be described in detail with reference to the 
accompanying drawings. 

FIGS. 1 to 19 are provided for explaining an output 
control system for switchable audio channels according 
to the preferred embodiments of the invention. 

Referring to FIG. 3, data are continuously recorded 
on an optical disk in units of blocks each comprising a 
combination of audio data of a plurality of channels 
(audio channels 1 , 2, and 3) and video data. The length 
of audio data of each channel and the video data in one 
block is determined with reference to a predetermined 
reproduction time. For example; the video data and the 
audio data of each channel have a data length required 
to reproduce and output audio and video data of 1 sec- 
ond. For example, the multi-lingual audio data of the 
respective channels are audio data in different lan- 
guages such as English, French, and Spanish. Note 
that one or both of the audio data and the video data 
may be compression-encoded. 

In reproduction of an optical disk having this data 
format, when a user arbitrarily selects one channel from 
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the plurality of audio channels, the audio data of the 
selected channel is simultaneously reproduced and out- 
put with the video data in the same block as an audio 
and picture of a unit time (1 second). 

The arrangement of the optical disk reproduction 
apparatus for reproducing the optical disk having this 
data format will be described below. 

FIG. 9 is a block diagram showing the overall 
arrangement of this optical disk reproduction apparatus. 
Referring to FIG. 9, reference numeral 10 denotes an 
optical disk having spiral tracks on which audio data, 
video data, and other data are recorded in the data for- 
mat described above. Reference numeral 11 denotes 
an optical reading unit for irradiating a laser beam on 
the surface of optical disk 10 and reading the intensity 
level of the reflected beam as a reproduced signal. Ref- 
erence numeral 12 denotes a data demodulator for per- 
forming demodulation, error detection, and error 
correction for reproduced data obtained by binarizing or 
digitizing the reproduced signal read by optical reading 
unit 11. Reference numeral 13 denotes a video/audio 
separator for the reproduced data into audio data and 
video data after modulation and error detection/correc- 
tion. Reference numeral 14 denotes a video demodula- 
tor for demodulating the video data separated by 
video/audio separator 13 into an analog signal and out- 
putting the analog signal. 

Reference numeral 15 denotes a system controller 
for controlling the overall optical disk reproduction appa- 
ratus. Reference numeral 16 denotes an audio channel 
selector for selecting audio data of an audio channel 
designated by an audio channel selection instruction 
(switching instruction) from system controller 15 and 
inputting the selected audio data to audio demodulator 
1 7. Audio demodulator 1 7 demodulates the audio data 
(digital) of the audio channel selected by audio channel 
selector 1 6 into an analog signal and outputs the analog 
signal. Reference numeral 18 denotes a gain controller 
for variably changing the amplitude of the analog audio 
signal output from audio demodulator 1 7 with a gain set 
in accordance with a control signal from system control- 
ler 15. 

Reference numeral 19 denotes an optical reading 
unit controller for controlling optical reading unit 1 1 . The 
control operations of controller 19 include tracking servo 
control and focus servo control. Reference numeral 20 
denotes an optical reading unit control signal generator 
for generating a control signal for controlling to drive 
optical reading unit controller 19 on the basis of an out- 
put from a servo system detector of optical reading unit 
11. Reference numeral 21 denotes a disk rotation con- 
troller for controlling rotation of optical disk 10. Refer- 
ence numeral 22 denotes a disk rotation control signal 
generator for generating a control signal for controlling 
to drive disk rotation controller 21 on the basis of a 
reproduction sync signal generated by data demodula- 
tor 12. 

VRAM (Video RAM) 23 is provided for temporarily 
storing a small part of the video data read by optical 



reading unit 11. The data stored in VRAM 23 is, for 
example, used for a memory playback operation. When 
the memory playback is in an active mode, no interrup- 
tion of the video output will occur during a track seeking 

5 operation of optical reading unit 1 1 . 

An audio channel switching operation in this optical 
disk reproduction apparatus will be described below. 

FIG. 4 shows audio output waveforms obtained 
when a switching instruction from audio channel 1 to 

io audio channel 2 is generated during the reproduction 
period of audio channel 1. 

Prior to disk reproduction, the user notifies system 
controller 15 of a desired audio channel for reproduction 
through an operation unit (not shown). Assume that 

is audio channel 1 is selected. System controller 15 sends 
a selection instruction for audio channel 1 to audio 
channel selector 16. 

When disk reproduction is started, a reproduced 
signal obtained by optical reading unit 1 1 is demodu- 

20 lated by data demodulator 12. Error detection and error 
correction of this demodulated data are performed. The 
resultant data is sent to video/audio separator 1 3. Video 
data separated and output from video/audio separator 
13 is demodulated into an analog signal by video 

25 demodulator 14. This analog signal is output as a pic- 
ture. On the other hand, audio data of a plurality of 
channels separated and output from video/audio sepa- 
rator 13 is input to audio channel selector 16. Audio 
channel selector 16 selects audio data of audio channel 

30 1 selected and designated by system controller 1 5 from 
the audio data of the plurality of channels. The selected 
audio data is sent to audio demodulator 17. Audio 
demodulator 17 demodulates the input audio data into 
an analog signal, and this analog signal is input to gain 

35 controller 18. Gain controller 18 variably changes the 
amplitude of the analog audio signal output from audio 
demodulator 1 7 with the gain set in accordance with the 
control signal from system controller 15. 

Until an audio channel switching instruction is input 

40 by the user (before t10 in FIG. 4), system controller 15 
sets the gain of gain controller 18 to. e.g., "1" so as to 
output the analog audio signal from audio modulator 17 
without changing the amplitude of the signal. When an 
audio channel switching request is input by the user 

45 (t10), system controller 15 gradually reduces the gain of 
gain controller 8 from "1" to "O" (from t10 to t20). As a 
result the audio output of audio channel 1 fades out. 
When the audio output of audio channel 1 becomes 
substantially zero (i.e., a timing with a gain of "0", or t20 

so in FIG. 4), system controller 15 outputs a switching 
instruction for switching from audio channel 1 to audio 
channel 2 to audio channel selector 16. In response to 
this, data input to gain controller 18 is switched from 
audio channel 1 to audio channel 2. Simultaneously as 

55 system controller 15 outputs the audio channel instruc- 
tion, system controller 15 gradually increases the gain 
of gam controller 18 from "0" to "1" (from t20 to t30). As 
a result, the fade-in of the audio output of audio channel 
2 is started. 
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Audio output switching between different audio 
channels 1 and 2 can be performed without generating 
noise through the fade-in/fade-out of the corresponding 
audio outputs. An audio channel switching method 
according to another embodiment will be described 
below. FIG. 5 shows the audio output waveforms when 
an instruction for switching from audio channel 1 to 
audio channel 2 is generated during the reproduction 
period of audio channel 1 as in FIG. 4. 

The embodiment in FIG. 5 is different from that in 
FIG. 4 in the fade-in start timing for the audio output of 
audio channel 2 upon channel switching. More specifi- 
cally, in this embodiment, when an instruction for switch- 
ing from audio channel 1 to audio channel 2 is 
generated (t10 in FIG. 5) during the reproduction period 
of audio channel 1 (from t10 to t20), a mute state is set 
during the remaining reproduction period (from t18 to 
t20) of the current block (n-1 to n) even upon the fade- 
out. The fade-in of the audio output of audio channel 2 
is started at the reproduction start timing (t20) of the 
next block (n+1). 

An audio channel switching method according to 
still another embodiment will be described with refer- 
ence to FIG. 6. In this embodiment, a mute state is set 
for the audio output of audio channel 1 during the 
remaining reproduction period (t10 to t20) of the current 
block (n) from a timing (t10) at which an audio channel 
switching instruction is generated. The audio output of 
audio channel 2 is output (t20) from the next block 
(n+1), thereby solving the problem of noise. 

Still another embodiment of the present invention 
will be described below. 

The number of audio channels recorded on an opti- 
cal disk and their types are arbitrary. In practice, the 
user may designate an audio channel non-recorded on 
the optical disk with a number in an audio channel 
switching operation. Note that the channel number is a 
serial number assigned to each channel, provided that 
the number of channels recorded on the optical disk is 
defined as a maximum value. In this case, the reproduc- 
tion apparatus may malfunction against such an invalid 
operation. 

In this embodiment, information representing the 
number of audio channels recorded on the optical disk 
is recorded in a lead-in area (system area, video man- 
ager, and file 0 in FIG. 2) in which various management 
data are recorded, or in a management information area 
of each title set. This lead-in area is automatically and 
unconditionally read-accessed during the initialization 
of the reproduction apparatus, and the loaded data is 
stored in a memory in the reproduction apparatus. The 
switched and selected audio channel number is com- 
pared with the number of audio channels stored in the 
memory to determine whether the switching operation 
of the audio channel itself is a proper behavior for that 
specific optical disk. If the operation is invalid, it is pos- 
sible to control not to accept an audio channel switching 
instruction. In this case, as shown in FIG. 7, a warning 
or attention message for notifying the user of such a sit- 



uation is superposed on the video screen during repro- 
duction, thereby preventing any operational discomfort 
of the user. 

Pieces of information representing the number of 

5 audio channels recorded on the optical disk and the 
contents of their types may be recorded in the lead-in 
area of FIG. 2, or in the management information area 
of respective title sets. The contents may be properly 
read out from the memory in accordance with a request 

w from the user and may be superposed on the video 
screen during reproduction. An example of this case is 
shown in FIG. 8. Reference numeral 71 denotes an 
audio channel currently selected. When the display por- 
tion of the currently selected audio channel is empha- 

is sized by, e.g., a reversal display or flickering, the 
operability of audio channel selection can be remarka- 
bly improved. 

FIG. 10 shows a block diagram of an audio/visual 
selector being provided with an output control system 

20 according to another embodiment of the present inven- 
tion, wherein various program sources such as package 
software (optical disk or the like) are freely input to the 
audio/visual selector. 

A typical example of the package software is an 

25 optical disk having a high recording-density and high 
mass-productivity. Other examples thereof are a mag- 
netic tape, a magnetic disk, a semiconductor memory 
(such as a flush EEPROM), and the like. These pack- 
age softwares are reproduced by reproduction appara- 

30 tus 100 at the user side. The reproduced multi- 
scene/multi-lingual signal (assumed to be a digital sig- 
nal) is input to program selector 1 40 having a function of 
a signal selection, data demodulation, video/audio sep- 
aration, etc. 

35 Satellite broadcasting (or cable broadcasting) is 
also one of important program sources. Digital broad- 
casting satellite receiver (or cable broadcasting 
receiver) 200 including a decoder for cancelling scram- 
bles, etc. receives and decodes a multi-scene/multi-lin- 

40 gual signal (digital signal). The received and decoded 
signal is then input to program selector 1 40. 

Personal computer 300 connected to a wide-area 
network (e.g., INTERNET) may be one of the program 
source. A multi-scene/multi-lingual signal (digital) on the 

45 network is down-loaded by personal computer 300 
equipped with a modem/decoder. The down-loaded sig- 
nal is also input to program selector 140. 

Assume that a user manipulates input key 152 for 
changing audio channels so as to select optical disk 

so player 100. According to this user manipulation, the 
MPU of system controller 150 sends selection com- 
mand E151 to program selector 140. Then, in response 
to the content of command E151, selector 140 selects 
the digital signal output (high-frequency signal before 

55 demodulation) from player 100. 

In selector 140. the selected optical disk player out- 
put is demodulated to generate a digital signal'of 0/1 
senes The generated digital signal contains a video 
signal component and audio signal component. These 
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signal components are separated in selector 140. The 
separated video signal component includes main pic- 
ture data and sub-picture data. The main picture data 
includes image information of, for example, various 
scenes of a movie, and the sub-picture data includes 5 
bit-mapped data (compressed) of, for example, captions 
corresponding to the main picture data. 

The digital audio signal component separated by 
selector 140 includes non-compressed or linear PCM 
data (stereo sound) and/or compressed multi-channel 10 
audio data, The linear PCM data and/or the com- 
pressed audio data is input to audio channel selector 
160. 

In response to selection command E1 52 from MPU 
150. selector 160 selects any of multi-channel audio 15 
programs (e.g., linear PCM data or compressed audio 
data of max. 8 channels) from respective program 
sources (100. 200. 300). (Note that command E152 can 
be generated by the user manipulation of input key 152. 
Further, command E152 can be automatically gener- 20 
ated by the content of playback control information PCI 
in the NAV pack of FIG. 2. or by the header information 
of the audio data in video object unit VOBU.) 

There are various data types for a non-compressed 
linear PCM audio; for example, standard audio data (48 25 
kHz sampling) of a SD (super density) disk whose spec- 
ifications have been proposed recently, high-sampling 
mode data (96 kHz sampling) of the SD, 44.1 kHz sam- 
pling data currently used for a CD (compact disk) or MD 
(minidisk), standard mode data (48 kHz sampling) of a 30 
DAT (digital audio tape), long play mode data (32 kHz 
sampling) of the DAT, A mode data (32 kHz sampling) of 
a BS (broadcasting satellite). B mode data (48 kHz 
sampling) of the BS, and so on. 

As for the compressed audio data, for example, 35 
MPEG data and AC-3 (registered trademark) data are 
known. The compressed audio data such as the MPEG 
data and AC-3 data are input to compressed audio data 
selector 162. According to selection command E153 
from MPU 150, selector 162 selects either of the MPEG 40 
data and AC-3 data. (Command E153 can be generated 
by a user manipulation of input key 152, or can be gen- 
erated according to a content of playback control infor- 
mation PCI contained in the NAV pack of FIG. 2.) 

If the MPEG audio is selected according to com- 45 
mand E153, the selected MPEG compressed data is 
input to MPEG decoder 172, and the input data is 
decoded therein. Similarly, when the AC-3 audio is 
selected according to command E1 53. the selected AC- 
3 compressed multi-channel data is input to AC-3 so 
decoder 174, and the input data is decoded therein. 

Further, either one of the linear PCM audio data of 
a specific channel selected by audio channel selector 
160, the MPEG audio data of a specific channel 
decoded by decoder 1 72 and selected by compressed ss 
audio data selector 162, and the AC-3 audio data of a 
specific channel decoded by decoder 174 and selected 
by compressed audio data selector 162, is selected 
according to the content of selection command E154 



from MPU 1 50. The selected audio data is input to dig- 
ital attenuator 180, via digital filter 182 having a variable 
low-pass characteristic. (Note that attenuator 180 has a 
function for mixing, with a prescribed mixing ratio, digital 
audio output E184 from sound source 184 to the digital 
audio output from digital filter 182.) 

The amount of attenuating a digital signal by means 
of attenuator 180 can be freely determined according to 
attenuation/mixture command E156. Thus, when the 
audio muting is performed at the timing of switching the 
audio channel, the attenuating amount of attenuator 
180 becomes temporarily large (e.g., -60 dB to -90 dB) 
in response to command E156. 

The digital output from attenuator 1 80 is converted 
by DAC 170 into a specific type of analog audio sig- 
nal(s) (monophonic, 2-channel stereo, 3-1 scheme 
stereo of a high-definition TV, 5.1 multi-channel sur- 
round stereo of AC-3. etc.). and the converted signal(s) 
is(are) output to an external. DAC 1 70 can handle two or 
more kinds of sampling frequencies as well as two or 
more kinds of quantizing bit-numbers (e.g., 12-bit non- 
linear, 16-bit linear. 18- to 24-bit linear. Command E157 
from MPU 150 can determine which sampling fre- 
quency and which quantizing bit-number are applied to 
convert the digital signal into an analog signal. 

Incidentally, digital filter 182 can have two or more 
types of low-pass characteristics in accordance with the 
kinds (various sampling frequencies) of the digital signal 
passing through the filter. The low-pass characteristic 
type of digital filter 182 can be changed by command 
E1 55 from MPU 150. 

Further, only when the audio channel is switched, 
the cut-off frequency of the low-pass characteristic of 
digital filter 182 is changed to a very low frequency. 
More specifically, in order to suppress a transient noise 
generated when audio channel switching is performed, 
the cut-off frequency of digital filter 182 is reduced to 
several tens Hz for a few seconds before and after the 
audio channel switching, so that the speed of rising the 
audio signal level (i.e.. the slew rate) is significantly low- 
ered. (In this case, digital attenuator 180 may not atten- 
uate the audio output at the time of audio channel 
switching.) 

In place of muting the transient period of the audio 
channel switching, an announcement with respect to 
the audio channel switching or a chime sound may be 
generated. In this case, at digital attenuator 180 having 
a mixer function, the digital audio announcement or the 
digital chime sound from sound source 184 is mixed to 
the audio signal (in a muting state) from digital filter 182. 
The timing of this mixing can be determined by attenua- 
tion/mixture command E156 from MPU 150. 

Still further, in order to notify to a user or audience 
the channel number and/or the active lingual after 
switching, the following operation can be performed. 
That is, at the time of the audio channel switching, MPU 
1 50 generates sub-picture signal E150 which contains a 
message describing the channel number and the lingual 
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activated after switching. Signal E150 thus generated is 
supplied to video mixer 142. 

Mixer 142 receives the digital video signal compo- 
nent (main picture) separated by program selector 140. 
When sub-picture signal (bit-mapped data of the chan- 
nel number and the lingual activated after switching) 
E150 is supplied from MPU 150 to mixer 142, supplied 
signal E 150 is superimposed onto the main picture sig- 
nal from selector 140. The video output (TV signal) 
obtained by superimposing signal E150 is input to a 
video monitor (not shown). Then, a video image as 
exemplified in FIG. 18 is displayed. 

FIG. 11 is a flowchart for explaining a multi-lingual 
video playback operation according to the present 
invention, which operation is controlled by a system 
control computer (MPU/CPU) contained in the appara- 
tus of FIG. 9 or FIG. 10. 

Assume that a Japanese movie with captions of 
eight languages is recorded on optical disk 10, for 
example. When the playback (reproduction) of disk 10 is 
started in the apparatus (optical disk player) of FIG. 9 or 
FIG. 10, the default audio (Japanese) and the default 
caption (e.g., English, or no caption) are automatically 
selected unless the user or audience designates a spe- 
cific audio language and/or specific caption language. 
The selection information for these default audio and 
default caption can be stored in playback control infor- 
mation PCI of the NAV pack in video object unit VOBU 
or in file 0 (disk information file) of FIG. 2, for example. 

When the user or audience pushes the playback 
button, the video playback for the Japanese movie 
(main picture) with corresponding Japanese audio 
voice/sound (and the sub-picture of English caption, if 
necessary) is started (step ST10 in FIG. 11). 

During the playback operation, the main picture is 
output from video demodulator 1 4 (FIG. 9) or from video 
mixer 142 (FIG. 10), while the Japanese audio 
voice/sound corresponding to the main picture is output 
from gain-controlled amplifier 18 (FIG. 9) or from DAC 
170 (FIG. 10). In this case, the sub-picture suitably con- 
tained in the main picture is constituted by an English 
caption. 

Unless a prescribed audio channel switching event 
is generated (no at step ST12), during the playback 
operation of the disk (no at step ST18), the selection 
states of the Japanese audio voice/sound and (option- 
ally) the English caption are maintained. (Details of var : 
ious switching events will be described later.) 

When the prescribed audio channel switching event 
is generated (yes at step ST12), audio channel switch- 
ing processing corresponding to the content of the gen- 
erated event is executed (step ST14). For instance, 
suppose that the user or audience wants to hear Eng- 
lish speech during the video playback, and the English 
(audio channel 2 in this case) is selected by the key 
manipulation of input key 152 (FIG. 10). When MPU 150 
receives the result (i.e., the switching event for selecting 
audio channel 2) of the key manipulation, MPU 150 
sends gain control signal k (FIG. 9) to gain-controlled 



amplifier 18, or sends command E 156 to digital attenu- 
ator 180 (FIG. 10), at time t10 in FIG. 6, for example. In 
response to the sent signal k or sent command E156, 
the preceding Japanese speech (audio channel 1) is 

5 muted and, from the playback (time t20 in FIG. 6) of the 
video frame (the video of block n+1 in FIG. 6) immedi- 
ately after the muting, the English speech (audio chan- 
nel 2) is reproduced (step ST16). 

Incidentally, if the current caption should be 

10 changed at the same time of the audio channel switch- 
ing, the following operation may be made. That is, after 
both manipulations of the audio selection and the cap- 
tion selection (e.g., an English caption is changed to a 
French caption, or the caption display is cancelled) are 

is done, the selected results are entered to MPU 150 (e.g., 
by hitting an enter key, not shown). In this case, the cap- 
tion switching process is executed during the period of 
time t10 to time t20 in FIG. 6. and the succeeding video 
playback using the new caption obtained by the caption 

20 switching is started from the next video frame (step 
ST16). 

The following switching events (by which the cur- 
rent execution of MPU 150 is interrupted) can be gener- 
ated at step ST1 2 of FIG. 11: 

25 

(switching event 1) 

This event will be generated by the user's key oper- 
ation (manual) for changing the view angle or scene, 
30 where optical disk 10 includes multi-angle video blocks 
capturing the same object or target with various view 
angles, or disk 10 includes multi-scene video blocks 
recording a scene of leading actor A with sub-actor B 
and another scene of leading actor B with sub-actor A; 

35 

{switching event 2> 

a) This event will be generated by the user opera- 
tion of changing (conventionally using a menu on 

40 the display) the volume or the video title set (cf. FIG. 
2) during the video playback, or 

b) this event will be generated by the NAV control 
command in a NAV pack during the video playback, 
which command links (calls) the processing of MPU 

45 150 to (for) the menu display for changing the vol- 
ume or the video title set during the video playback, 
or causes the processing to jump (branch) to the 
menu display routine, or causes to resume the pre- 
ceding menu display; 

50 

(switching event 3) 

a) This event will be generated by the user opera- 
tion to enter a still picture mode during the video 

55 playback, or 

b) this event will be generated by the NAV control 
command in a NAV pack to enter a stiirpicture 
mode during the video playback; 
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{switching event 4> 

a) This event will be generated, during the video 
. playback, by the user operation to enter a fast-for- 
ward, rewind, slow-motion playback, or reverse 
playback, or 

b) this event will be generated, during the video 
playback, by the NAV control command in a NAV 
pack to enter a fast-forward, rewind, slow-motion 
playback; 

(switching event 5) 

a) This event will be generated, during the video 
playback, by the user operation to enter searching 
for a desired cell (group of one or more data pieces 
of video object unit VOBU in FIG. 2) or desired title 
set, 

b) this event will be generated, during the video 
playback, by the NAV control command in a NAV 
pack so as to link (call) the processing of MPU 150 
to (for) the searching for optional ceil or optional title 
set, or to jump (branch) to the searching routine, or 
to resume the preceding searching, or 

c) this event will be generated by the detection of 
the final video object unit VOBU (FIG. 2) during the 
repeating video playback, or during memory video 
playback for playing back image information tempo- 
rarily stored in a memory (not shown) such as an 
internal video memory of demodulator 14 (FIG. 9) 
or of mixer 142 (FIG. 10); 

{switching event 6> 

This event will be generated by the detection of the 
end of program chain PGC during the video playback, 
when current program chain PGC is automatically 
changed to the next program chain; and 

{switching event 7) 

This event will be generated by the user operation 
of changing the sub-picture channel (e.g., changing of 
the language used for the caption). 

In summary, the audio channel switching of step 
ST14 in FIG. 11 is performed when the audio speech 
(voice/sound) or the sub-picture is freely changed by a 
user or audience, or when a certain process relating to 
the audio channel switching or to the sub-picture switch- 
ing is automatically executed by the command(s) of a 
display control program contained in the program 
source. 

FIG. 12 explains a first case of the audio channel 
switching (step ST14 in FIG. 11) executed by the sys- 
tem control computer (MPU/CPU) of FIG. 9 or FIG. 10. 
When the audio channel switching event is generated 
(yes in step ST1 2 of FIG. 1 1 ), the fading-out and fading- 
in of the audio output (step ST142) are simply per- 
formed (cf. FIG. 4). 



FIG. 13 explains a second case of the audio chan- 
nel switching (step ST14 in FIG. 11) executed by the 
system control computer (MPU/CPU) of FIG. 9 or FIG. 
10. When the audio channel switching event is gener- 

5 ated (yes in step ST12 of FIG. 11), between the fading- 
out and fading-in, muting of the audio output (step 
ST 144) is performed (cf. FIG. 5). 

FIG. 14 explains a third case of the audio channel 
switching (step ST14 in FIG. 11) executed by the sys- 

10 tern control computer (MPU/CPU) of FIG. 9 or FIG. 10. 
When the audio channel switching event is generated 
(yes in step ST12 of FIG. 11). the slew rate of the audio 
output is temporarily reduced and, after completing the 
audio channel switching, the slew rate is returned to the 

is value given before the audio channel switching (step 
ST146). This slew rate processing can be achieved by 
largely changing the low-pass cut-off frequency of dig- 
ital filter 182 in FIG. 10, for example. 

FIG. 15 explains a fourth case of the audio channel 

20 switching (step ST14 in FIG. 11) executed by the sys- 
tem control computer (MPU/CPU) of FIG. 9 or FIG. 10. 

When the audio channel switching event is gener- 
ated (yes in step ST12 of FIG. 11), between the fading- 
out and fading-in, a predetermined sound (e.g., a chime 

25 sound generated by sound source 184 in FIG. 10) is 
inserted to the audio output (step ST148). 

FIG. 16 explains a fourth example of audio channel - 
switching operation (fading-out/announcing/fading-in) 
wherein the content of audio information is switched 

30 from audio channel 1 (e.g., Japanese) to audio channel 
2 (e.g., English). Further, FIG. 17 explains a case corre- 
sponding to the audio channel switching operation of 
FIG. 16. 

For instance, when the audio channel switching 
35 event is generated (yes in step ST1 2 of FIG. 1 1 ) accord- 
ing to the result of a menu manipulation through which 
a user changes Japanese audio channel 1 to English 
audio channel 2, then digital attenuator 180 in FIG. 10 
operates to attenuate the audio output so that the Japa- 
40 nese speech sound immediately before the audio chan- 
nel switching is faded out (step ST150; time t10 in FIG. 
16). 

When the Japanese speech of audio channel 1 is 
faded out, the final video frame of block n reproduced at 

45 the time of the fading-out is temporarily stored in a 
frame memory (not shown) in video mixer 142 of FIG. 
1 0, for example. The temporary stored picture of the 
final video frame is reproduced (played back) as a still 
picture (step ST152). Or, when the Japanese speech of 

so audio channel 1 is faded out, the final video frame of 
block n reproduced at the time of the fading-out is tem- 
porarily replaced with an image pattern stored in an 
internal ROM of system controller 150 of FIG. 10, for 
example (step ST1 52). 

55 During (time t10 to time t20 in FIG. 16; convention- 
ally a few seconds) the display of the still picture of the 
final video frame of block n in FIG. 16, or during the 
video display of the ROM pattern from system controller 
150 in FIG. 10, a message (cf. FIG. 18) for indicating 
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that the audio is changed to English of channel 2 is dis- 
played, while a voice announcement indicating the 
channel change to English (e.g., "Now, the language will 
be changed to English") is generated once or is 
repeated two or more times. The voice data of this 
announcement can be stored in a ROM of sound source 
184 in FIG. 10. 

During the message of changing to audio channel 2 
(English) is displayed and the voice announcement 
thereof is performed, the optical reading unit (laser 
head) 1 1 in FIG. 9 shifts to the specific track of optical 
disk 10, on which the block (n+1) to be reproduced next 
is recorded, and optical reading unit 1 1 stands by on the 
specific track. 

When the voice announcement (e.g., "the audio 
channel will be changed to channel 2 for English") is 
completed, or a predetermined time (a few seconds of 
t10 to t20 in FIG. 16) provided for the announcement 
elapsed (yes in step ST156), the data of the still picture 
stored in the internal frame memory (RAM) of video 
mixer 142 in FIG. 10 is erased, or the reading operation 
of the image pattern from the RQM of system controller 
150 is ended (step ST158). Thereafter, the audio output 
is faded in (step ST160), and the video playback is re- 
started (returned to step ST16 of FIG. 11) from block 
n+1 of FIG. 16, with the English speech of audio chan- 
nel 2. 

FIG. 1 8 shows an example of attention display (cor- 
responding to the audio channel switching operation of 
FIG. 16) performed when the language for the current 
video is switched from audio channel 1 (Japanese) to 
audio channel 2 (English). 

This display is performed at step ST154 of FIG. 17, 
for example. If a user (or a control command of the NAV 
pack in FIG. 2) selects the French of audio channel 3, 
the rectangular frame held by the right hand of the bear 
picture shown at the right side of FIG. 18 is changed to 
encompass the word "FRENCH" of channel CH3. (Note 
that the audio channel selection menu displayed before 
starting the disk may be similar to the image of FIG. 1 8.) 

FIG. 19 shows an example of the outline of an IC 
device in which the circuit configuration of FIG. 9 or FIG. 
10 is integrated. 

Generally, the output control system for switchable 
audio channels according to the present invention is uti- 
lized for an optical disk player as shown in FIG. 9. How- 
ever, the actual products of the embodiment of the 
present invention can be mass-produced in the form of 
semiconductor IC's. In this case, for example, circuit 
components 12 to 18 of FIG. 9 can be integrated in one 
IC pellet (or in a chip set of two or more IC's). The sem- 
iconductor IC chips thus produced can be enclosed in a 
package as shown in FIG. 19, and they can be distrib- 
uted in a market. 

A reproduction apparatus having an optical disk as 
a recording medium has been exemplified in each 
embodiment described above. However, the present 
invention is also applicable to other recording media 



such as a magnetic tape, a magnetic disk, and a mag- 
netooptical disk. 

According to the present invention, as has been 
described above, generation of noise during audio 

5 channel switching can be effectively prevented. External 
input of an invalid channel number representing a chan- 
nel non-recorded on the recording medium can be inval- 
idated to prevent operational disorder. In addition, 
message information representing this can be super- 

10 posed and displayed on the video during reproduction. 
The number of channels of the audio data recorded on 
the recording medium and the contents in units of chan- 
nels can be displayed, thereby improving the operability 
of audio channel selection. 

15 

Claims 

1. An* apparatus for reproducing information from an 
information recording medium in which data blocks 

20 including video data with audio channels are 
recorded, said apparatus characterized by compris- 
ing: 

means (16; 160) for selecting any one of 
said audio channels each of which can contain 

25 audio data; 

means (12 to 18; 140 to 180) for reproducing 
a content of audio data of the audio channel 
selected by said selecting means and included in a 
specific one of said data blocks so as to provide an 

30 audio output signal, when a content of video data 
included in the specific one data block is repro- 
duced; 

fade-out means (15+18; 150+180; FIGS. 12 
to 15 and 17), responsive to a change in the selec- 
ts tion of the audio channels performed by said select- 
ing means, for fading out the audio output signal of 
the selected audio channel provided by said repro- 
ducing means; and 

fade-in means (15+18; 150+180; FIGS. 12 to 
40 15 and 17) for fading in the audio output signal 
faded out by said fade-out means. 

2. The apparatus of claim 1 , characterized in that said 
fade-to in means includes: 

45 fade-in start means (1 5/1 50; FIG. 5), respon- 

sive to a change in block marks (n, n+1) of the data 
blocks including the audio data to be reproduced by 
said reproducing means, for starting a fade-in oper- 
ation of said fade-in means, after a fade-out opera- 

so tion for the data block of one block mark (n) has 
been completed by said fade-out means and when 
said reproducing means starts a reproduction for 
the data block of another block mark (n+1). 

55 3. An apparatus for reproducing information from an 
information recording medium in which data blocks 
including video data with audio channels are 
recorded, said apparatus characterized by compris- 
ing: 
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means (16; 160) for selecting any one of 
said audio channels each of which can contain 
audio data; 

means (12 to 18; 140 to 180) for reproducing 
a content of audio data of the audio channel 
selected by said selecting means and included in a 
specific one of said data blocks so as to provide an 
audio output signal, when a content of video data 
included in the specific one data block is repro- 
duced; 

fade-out means (15+18; 150+180; FIGS. 12 
to 15 and 17). responsive to a change in the selec- 
tion of the audio channels performed by said select- 
ing means, for fading out the audio output signal of 
the selected audio channel provided by said repro- 
ducing means; 

means (15+18; 150+180; FIG. 13) for muting 
the audio output signal of the selected audio chan- 
nel provided by said reproducing means, after said 
fade-out means fades out the audio output signal; 
and 

fade-in means (15+18; 150+180; FIGS. 12 to 
15 and 17) for fading in the audio output signal 
muted by said muting means. 

An apparatus for reproducing information from an 
information recording medium in which data blocks 
including video data with audio channels are 
recorded, said apparatus characterized by compris- 
ing: 

means (150, 152 in FIG. 10; ST12 in FIG. 
11) for specifying one of number marks (CH1 to 
CH8) respectively assigned to the audio channels 
each of which can contain audio data; 

means (16; 160) for selecting one audio 
channel having the number mark (e.g., CH2) spec- 
ified by said specifying means; and 

means (12 to 18; 140 to 180) for reproducing 
a content of audio data of the audio channel 
selected by said selecting means and included in a 
specific one of said data blocks so as to provide an 
audio output signal, when a content of video data 
included in the specific one data block is repro- 
duced. 

The apparatus of claim 4, characterized by further 
comprising: 

means (150+142 in FIG. 10) for superimpos- 
ing message information (FIG. 7, 8. 18) on an 
image of the video data so as to provide a video 
output with message, said message information 
(FIG. 7, 8. 1 8) indicating any of an available number 
(e.g., 5 channels) of the audio channels (FIG. 7), 
available languages (FIG. 8). and a specific one of 
languages to be selected (FIG. 18). 

An apparatus for reproducing information from an 
information recording medium in which data blocks 
including video data with audio channels are 



recorded, said apparatus comprising: 

means (16; 160) for selecting any one of 
said audio channels each of which can contain 
audio data; 

5 means (12 to 18; 140 to 180) for reproducing 

a content of audio data of the audio channel 
selected by said selecting means and included in a 
specific one of said data blocks so as to provide an 
audio output signal, when a content of video data 

w included in the specific one data block is repro- 
duced; and 

means (142, 150, 152), responsive to an 
external demand, for providing channel number 
information with respeict to the audio channels of 

j5 said recording medium. 

7. The apparatus of claim 6, characterized by further 
comprising: 

means (142, 150, 152), responsive to an 
20 external request, for providing information with 
respect to respective contents of the audio chan- 
nels. 

8. An audio channel switchable system applied to a 
25 program source in which recorded are one or more 

video object units (VOBU in FIG. 2) each containing 
video data and plural kinds of audio data relating to 
the video data, said system being adapted to repro- 
duce the video data and, optionally, at least a part 
30 of the audio data, and said system characterized by 
comprising: 

means (16 in FIG. 9; 160 to 164 in FIG. 10) 
. for selecting an optional one kind of said audio 
data; 

35 means (1 1 to 1 8 in FIG. 9; 1 40 to 1 84 in FIG. 

10) for reproducing the audio data selected by said 
selecting means while the video data relating to the 
selected audio data is reproduced; and 

fading out/in means (ST14 in FIG. 1 1 ; ST142 

40 in FIG. 12 etc.) for fading out an audio output with 
respect to a first kind of the audio data (CH1 ) when 
the first kind audio data (CH1 ) is switched to a sec- 
ond kind of the audio data (CH2), and, thereafter, 
for fading in the audio output of the second kind 

45 audio data (CH2). 

9. The system of claim 8. characterized in that the 
video data is divided into a plurality of continuous 
blocks which are recorded in ,said program source, 

so said system characterized by further comprising: 

means (15, 150) for starting (t20 in FIG. 5) 
the fading-in of the second kind audio data (CH2), 
after (t18) the first kind audio data (CH1) is faded 
out and at time (t20) when the video data in a block 

55 (n+1) of the continuous blocks obtained immedi- 
ately after (t18) the fading out of the first kind audio 
data (CH1) is to be reproduced. 
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10. An audio channel switchable system applied to a 
program source in which recorded are one or more 
video object units (VOBU in FIG. 2) each containing 
video data and plural kinds of audio data relating to 
the video data, said system being adapted to repro- 5 
duce the video data and, optionally, at least a part 

of the audio data, and said system characterized by 
comprising: 

means (16 in FIG. 9; 160 to 164 in FIG. 10) 
for selecting an optional one kind of said audio w 
data; 

means (11 to 1 8 in FIG. 9; 140 to 184 in FIG. 
10) for reproducing the audio data selected by said 
selecting means while the video data relating to the 
selected audio data is reproduced; and 75 

fading out/in means (ST1 4 in FIG. 1 1 ; ST1 42 
in FIG. 12 etc.) for fading out an audio output with 
respect to a first kind of the audio data (CH1) when 
the first kind audio data (CH1) is switched to a sec- 
ond kind of the audio data (CH2), and for fading in 20 
the audio output of the second kind audio data 
(CH2) after elapsing a given period of time (t18 to 
t20 in FIG. 5) during which a state of fading out the 
audio output is kept. 

25 

11. An audio channel switchable system applied to a 
program source in which recorded are one or more 
video object units (VOBU in FIG. 2) each containing 
video data and plural kinds of audio data relating to 
the video data, said system being adapted to repro- 30 
duce the video data and, optionally, at least a part 

of the audio data, and said system characterized by 
comprising: 

means (16 in FIG. 9; 160 to 164 in FIG. 10) 
for selecting an optional one kind of said audio 35 
data; 

means (11 to 18 in FIG. 9; 140 to 184 in FIG. 
10) for reproducing the audio data selected by said 
selecting means while the video data relating to the 
selected audio data is reproduced; and 40 

slew rate control means (ST14 in FIG. 11; 
ST142 in FIG. 12 etc.) for decreasing a slew rate of 
an audio output with respect to a first kind of the 
audio data (CH1) when the first kind audio data 
(CH1) is switched to a second kind of the audio 45 
data (CH2), and, thereafter, for increasing the slew 
rate of the audio output with respect to the second 
kind audio data (CH2). 

12. An audio channel switchable system applied to a so 
program source in which recorded are one or more 
video object units (VOBU in FIG. 2) each containing 
video data and plural kinds of audio data relating to 
the video data, said system being adapted to repro- 
duce the video data and, optionally, at least a part ss 
of the audio data, and said system characterized by 
comprising: 

means (16 in FIG. 9; 160 to 164 in FIG. 10) 
for selecting an optional one kind of said audio 



data; 

means (1 1 to 18 in FIG. 9; 140 to 184 in FIG. 
10) for reproducing the audio data selected by said 
selecting means while the video data relating to the 
selected audio data is reproduced; and 

fading out/in means (ST14 in FIG. 1 1 ; ST142 
in FIG. 12 etc.) for fading out an audio output with 
respect to a first kind of the audio data (CH1) when 
the first kind audio data (CH1) is switched to a sec- 
ond kind of the audio data (CH2), and for fading in 
the audio output of the second kind audio data 
(CH2) after elapsing a given period of time (t10 to 
t20 in FIG. 16) during which a predetermined tone 
or voice is generated. 

13. An audio channel switchable system applied to a 
program source in which recorded are one or more 
video object units (VOBU in FIG. 2) each containing 
video data and plural kinds of audio data relating to 
the video data, said system being adapted to repro- 
duce the video data and, optionally, at least a part 
of the audio data, and said system characterized by 
comprising: 

means (16 in FIG. 9; 160 to 164 in FIG. 10) 
for selecting an optional one kind of said audio 
data; 

means (1 1 to 18 in FIG. 9; 140 to 184 in FIG. 
10) for reproducing the audio data selected by said 
selecting means while the video data relating to the 
selected audio data is reproduced; and 

fading out/in means (ST1 4 in FIG. 1 1 ; ST1 42 
in FIG. 12 etc.) for fading out an audio output with 
respect to a first kind of the audio data (CH1) when 
the first kind audio data (CH1) is switched to a sec- 
ond kind of the audio data (CH2), and for fading in 
the audio output of the second kind audio data 
(CH2) after generating a predetermined announce- 
ment which indicates a content of the second kind 
audio data (CH2). 

14. An audio channel switchable system applied to a 
program source in which recorded are one or more 
video object units (VOBU in FIG. 2) each containing 
video data and plural kinds of audio data relating to 
the video data, said system being adapted to repro- 
duce the video data and, optionally, at least a part 
of the audio data, and said system characterized by 
comprising: 

means (16 in FIG. 9; 160 to 164 in FIG. 10) 
for selecting an optional one kind of said audio 
data; 

means (11 to 18 in FIG. 9; 140 to 184 in FIG. 
10) for reproducing the audio data selected by said 
selecting means while the video data relating to the 
selected audio data is reproduced; and 

fading out/in means (ST14 in FIG. 1 1 ; ST142 
in FIG. 12 etc.) for fading out an audio output with 
respect to a first kind of the audio data (CH1) when 
the first kind audio data (CH1) is switched to a sec- 
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oncl kind of the audio data (CH2), and for fading in 
the audio output of the second kind audio data 
(CH2) after displaying contents (FIG. 18) of the sec- 
ond kind audio data (CH2) on a display screen of 
the video data. 

15. The system of claim 14, characterized in that the 
contents (FIG. 18) displayed on the display screen 
of said video data include: 

information of one or more kinds of lan- 
guages contained in said audio data; and 

information of one or more channel numbers 
respectively corresponding to the kinds of said lan- 
guages. 

16. A method of switching audio channels applied to a 
program source in which recorded are one or more 
video object units (VOBU in FIG. 2) each containing 
video data and plural kinds of audio data relating to 
the video data, said method being adapted to repro- 
duce the video data and, optionally, at least a part 
of the audio data, and said method characterized 
by comprising the steps of: 

reproducing (ST10 in FIG. 11) an optional 
audio data selected from a plural kinds of the audio 
data while the video data relating to the selected 
audio data is reproduced; 

fading out (ST14 of FIG. 11; ST142 in FIG. 
1 2) an audio output with respect to a first kind of the 
audio data (CH1) when the first kind audio data 
(CH1) is switched to a second kind of the audio 
data (CH2); and 

fading in (ST14 of FIG. 1 1 ; ST1 42 in FIG. 12) 
the audio output of the second kind audio data 
(CH2). 

17. The method of claim 16, characterized in that the 
video data is divided into a plurality of continuous 
blocks which are recorded in said program source, 
said method further characterized by comprising 
the step of: 

starting (t20 in FIG. 5) the fading-in of the 
second kind audio data (CH2), after (t18) the first 
kind audio data (CH1 ) is faded out, and at time (t20) 
when the video data in a block (n+1) of the continu- 
ous blocks obtained immediately after (t18) the fad- 
ing out of the first kind audio data (CH1) is to be 
reproduced. 

18. A method of switching audio channels applied to a 
program source in which recorded are one or more 
video object units (VOBU in FIG. 2) each containing 
video data and plural kinds of audio data relating to 
the video data, said method being adapted to repro- 
duce the video data and, optionally, at least a part 
of the audio data, and said method characterized 
by comprising the steps of: 

selecting (start of FIG. 11) an optional one 
kind of said audio data; 



reproducing (ST10 of FIG. 11) the selected 
audio data while the video data relating to the 
selected audio data is reproduced; 

fading out (ST14 of FIG. 11; ST144 of FIG. 
5 1 3) an audio output with respect to a first kind of the 

audio data (CH1) when the first kind audio data 
(CH1) is switched to a second kind of the audio 
data (CH2); and 

fading in (ST14 of FIG. 11; ST144 of FIG. 
io 13) the audio output of the second kind audio data 
(CH2) after elapsing a given period of time (t18 to 
t20 in FIG. 5) during which a state (muted) of fading 
out the audio output is kept. 

75 19. A method of switching audio channels applied to a 
program source in which recorded are one or more 
video object units (VOBU in FIG. 2) each containing 
video data and plural kinds of audio data relating to 
the video data, said method being adapted to repro- 

20 duce the video data and. optionally, at least a part 
of the audio data, and said method characterized 
by comprising the steps of: 

selecting (start of FIG. 11) an optional one 
kind of said audio data; 

25 reproducing (ST10 of FIG. 1 1) the selected 

audio data while the video data relating to the 
selected audio data is reproduced; 

decreasing (ST14 of FIG. 1 1 ; ST146 of FIG. 
14) a slew rate of an audio output with respect to a 

30 first kind of the audio data (CH1) when the first kind 
audio data (CH1) is switched to a second kind of 
the audio data (CH2); and 

increasing (ST14 of FIG. 1 1 ; ST146 of FIG. 

14) the slew rate of the audio output with respect to 
35 the second kind audio data (CH2). 

20. A method of switching audio channels applied to a 
program source in which recorded are one or more 
video object units (VOBU in FIG. 2) each containing 

40 video data and plural kinds of audio data relating to 
the video data, said method being adapted to repro- 
duce the video data and, optionally, at least a part 
of the audio data, and said method characterized 
by comprising the steps of: 

45 selecting (start of FIG. 11) an optional one 

kind of said audio data; 

reproducing (ST10 of FIG. 11) the selected 
audio data while the video data relating to the 
selected audio data is reproduced; 

so fading out (ST14 of FIG. 11; ST148 of FIG. 

1 5) an audio output with respect to a first kind of the 
audio data (CH1) when the first kind audio data 
(CH1) is switched to a second kind of the audio 
data (CH2); and 

55 fading in (ST14 of FIG. 11; ST148 of FIG. 

15) the audio output of the second kind audio data 
(CH2) after elapsing a given period of time (t10 to 
t20 in FIG. 16) during which a predetermined tone 
or voice is generated. 
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21. A method of switching audio channels applied to a 
program source in which recorded are one or more 
video object units (VOBU in FIG. 2) each containing 
video data and plural kinds of audio data relating to 
the video data, said method being adapted to repro- 
duce the video data and, optionally, at least a part 
of the audio data, and said method characterized 
by comprising the steps of:. 

selecting (start of FIG. 11) ah optional one 
kind of said audio data; 

reproducing (ST10 of FIG. 11) the selected 
audio data while the video data relating to the 
selected audio data is reproduced; 

fading out (ST14 of FIG. 1 1 ; ST150 of FIG. 
1 7) an audio output with respect to a first kind of the 
audio data (CH1) when the first kind audio data 
(CH1) is switched to a second kind of the audio 
data (CH2); and 

fading in (ST14 of FIG. 11; ST160 of FIG. 
17) the audio output of the second kind audio data 
(CH2) after generating a predetermined announce- 
ment which indicates a content of the second kind 
audio data (CH2). 

22. A method of switching audio channels applied to a 
program source in which recorded are one or more 
video object units (VOBU in FIG. 2) each containing 
video data and plural kinds of audio data relating to 
the video data, said method being adapted to repro- 
duce the video data and, optionally, at least a part 
of the audio data, and said method characterized 
by comprising the steps of: 

selecting (start of FIG. 11) an optional one 
kind of said audio data; 

reproducing (ST10 of FIG. 11) the selected 
audio data while the video data relating to the 
selected audio data is reproduced; 

fading out (ST14 of FIG. 11; ST150 of FIG. 
1 7) an audio output with respect to a first kind of the 
audio data (CH1) when the first kind audio data 
(CH1) is switched to a second kind of the audio 
data (CH2); and 

fading in (ST14 of FIG. 11; ST160 of FIG. 
17) the audio output of the second kind audio data 
(CH2) after displaying (ST152 to ST158 in FIG. 17) 
contents (FIG. 18) of the second kind audio data 
(CH2) on a display screen of the video data. 

23. The method of claim 22, characterized in that the 
contents (FIG. 18) displayed on the display screen 
of said video data include: 

information of one or more kinds of lan- 
guages contained in said audio data; and 

information of one or more channel numbers 
respectively corresponding to the kinds of said lan- 
guages. 

24. A method of switching audio channels applied to a 
program source in which recorded are one or more 



video object units (VOBU in FIG. 2) each containing 
video data and plural kinds of audio data relating to 
the video data, said method being adapted to repro- 
duce the video data and, optionally, at least a part 

5 of the .audio data, and said method characterized 

by comprising the steps of: 

reproducing (ST10 in FIG. 11) an optional 
audio data selected from a plural kinds of the audio 
data while the video data relating to the selected 

w audio data is reproduced; 

fading out (ST14 of FIG. 11; ST142 in FIG. 
12) an audio output with respect to a first kind of the 
audio data (CH1) when a specific event occurs 
(ST12, yes in FIG, 1 1) by which caused is switching 

is from the first kind audio data (CH1) to a second 
kind of the audio data (CH2); and 

fading in (ST1 4 of FIG. 1 1 ; ST1 42 in FIG. 1 2) 
the audio output of the second kind audio data 
(CH2). 

20 

25. The method of claim 24, characterized in that said 
specific event occurs when an audience changes a 
viewing angle or scene of a visual image of the pro- 
gram source which includes multi-angle video 

25 blocks containing various viewing angles or various 
scenes respectively directed to the same object or 
the same actor/actress. 

26. The method of claim 24, characterized in that said 
30 specific event occurs when an audience changes a 

video title set contained in the program source 
while the video data is reproduced from the pro- 
gram source, said video title set being constituted 
by a group of the video object units (VOBU). 

35 

27. The method of claim 24. characterized in that said 
specific event occurs when a control command 
(NAV command) contained in the video object units 
(VOBU) changes current processing of the method 

40 to menu processing while the video data is repro- 
duced from the program source, said menu 
processing being provided for an audience to allow 
to change volumes or video title sets each of which 
is constituted by a group of the video object units 

45 (VOBU). 

28. The method of claim 24, characterized in that said 
specific event occurs when an audience selects a 
still picture of the video data currently reproduced 

so from the program source. 

29. The method of claim 24, characterized in that said 
specific event occurs when a control command 
(NAV command) contained in the video object units 

55 (VOBU) selects a still picture of the video data cur- 
rently reproduced from the program source. 

30. The method of claim 24, characterized in that said 
specific event occurs when a fast-forwarding opera- 
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tion. a rewinding operation, a slow-motion playing 
back operation, or a reverse playing back operation 
for the program source, which operation is available 
to an audience, becomes active while the video 
data is reproduced from the program source. 

31. The method of claim 24, characterized in that said 
specific event occurs when a control command 
(NAV command) contained in the video object units 
(VOBU) activates any of a fast-forwarding opera- 
tion, a rewinding operation, a slow-motion playing 
back operation, and a reverse playing back opera- 
tion for the program source while the video data is 
reproduced from the program source. 

32. The method of claim 24, characterized in that said 
specific event occurs when an optional one of video 
title sets or an optional one of cells is searched 
while the video data is reproduced from the pro- 
gram source, said optional one video title set 
including a group of the video object units (VOBU), 
and said optional one cell being constituted by one 
or more of the video object units (VOBU). 

33. The method of claim 24, characterized in that said 
specific event occurs when a control command 
(NAV command) contained in the video object units 
(VOBU) searches an optional one of video title sets 
or an optional one of cells while the video data is 
reproduced from the program source, said optional 
one video title set including a group of the video 
object units (VOBU), and said optional one cell 
being constituted by one or more of the video object 
units (VOBU). 

34. The method of claim 24, characterized in that said 
specific event occurs when a last one of the video 
object units (VOBU) in the program source is 
detected while the video data is repeatedly repro- 
duced from the program source, or the video data 
temporarily stored in a memory (23 in FIG. 9) is 
reproduced. 

35. The method of claim 24, characterized in that said 
program source comprising a plurality of program 
chains, and said specific event occurs when an end 
of one of the program chains is detected while the 
video data or the audio data is reproduced from the 
program source, and a next one of the program 
chains is automatically selected for subsequent 
reproduction. 

36. The method of claim 24, characterized in. that said 
video data comprises main picture information and 
sub-picture information pieces corresponding to 
contents of the main picture information, and said 
specific event occurs when an audience changes 
one of the sub-picture information pieces to another 



one while the video data is reproduced from the 
program source. 



5 



w 



is 



20 



25 



30 



35 



40 



45 



15 



BNSOOCID: <EP 0727780 A2_l_» 



EP 0 727 780 A2 




LOGICAL 


LOGICAL 




LOGICAL 


SECTOR 


SECTOR 




SECTOR 



FIG. 1 



16 

BNSDOCID: <EP 0727780A2J_> 



EP 0 727 780 A2 



LEAD-IN AREA 



SYSTEM AREA (AREA FOR 
VOLUME/FILE STRUCTURE) 



VIDEO MANAGER/ 
FILE MANAGEMENT INFO. 
(VOLUME MANAGEMENT 
INFO.) 



FILE 0 

(DISK INFO. FILE) 



VIDEO TITLE SET #1 /FILE 1 
(FOR VIDEO OR AUDIO FILE; 
E.G., VIDEO FILE INCLUDING 
VIDEO DATA/VIDEO OBJECT 
UNITVOBU) 



VIDEO TITLE SET #99/ 
FILE 99 (FOR VIDEO OR 
AUDIO FILE) 



LEAD-OUT AREA 



NOTE: EACH VIDEO TITLE SET 
INCLUDES ONE OR MORE VIDEO OBJECTS; 
EACH VIDEO OBJECT COMPRISES ONE OR 
MORE CELLS; & EACH CELL INCLUDES 
ONE OR MORE VOBU's: 

NAV=NAVIGATION 

DSI=DISK SEARCH INFO. 

PCl=PLAYBACK CONTROL INFO. 



VIDEO OBJECT 
UNIT (VOBU) 



NAV PACK 
(DSI/PCI) 



VIDEO DATA 



VIDEO DATA 



SUB-PICT. DATA 



AUDIO DATA 



VIDEO DATA 



VIDEO DATA 



SUB-PICT. DATA 



NAV PACK 
(DSI/PCI) 



VIDEO DATA 



SUB-PICT. DATA 



AUDIO DATA 



FIG. 2 



EP 0 727 780 A2 



VIDEO OBJECT 
UNIT (VOBU) 



NAV PACK 
(DSI/PCI) 



VIDEO DATA 



VIDEO DATA 



SUB-PICT. DATA 



AUDIO DATA 



VIDEO DATA 



VIDEO DATA 



SUB-PICT. DATA 



NAV PACK 
(DSI/PCI) 



VIDEO DATA 



SUB-PICT. DATA 



AUDIO DATA 



o 
o 
_I 

CD 
UJ 



<_J 

O 
_l 
CD 

UJ 



PLAYBACK 
OUTPUT 



AUDIO CHI 



AUDIO CH2 



AUDIO CH3 



AUDIO CH8 



VIDEO DATA 
(SUITABLY 
INCLUDING 
PICTURE/ 
IMAGE DATA) 



AUDIO CHI 



AUDIO CH2 



AUDIO CH3 



AUDiO CH8 



VIDEO DATA 
(SUITABLY 
INCLUDING 
PICTURE/ 
IMAGE DATA) 



FIG. 3 



18 



BNSOOCIO: <EP 0727780 A2_l_> 



EP 0 727 780 A2 



OUTPUT LEVEL 
OF AUDIO CHI 



OUTPUT LEVEL 
OF AUDIO CH2 



-FADING OUT 



-FADING IN 



tlO 



t20 











AUDIO CH ^ 
SW SIGNAL 














i 
i 
i 
i 



t30 



FIG. 4 



•1 SEC. 



BLOCK n-1 



■1 SEC. 



BLOCK n 



1 SEC. 



BLOCK n+l 



OUTPUT LEVEL 
OF AUDIO CHI 




MUTED 





^ t 

AUDIO CH : 

SW SIGNAL — 

1 




{ 
i 



OUTPUT LEVEL 
OF AUDIO CH2 




t10 



ti r> 
I O 



t20 



t30 



FIG. 5 



19 



EP 0 727 780 A2 



-BLOCK n 



-BLOCK n + 1 



a: 

u 

o 
o 

ZD 
< 



VIDEO & 
SUB-PICT. 











in 




cj 






o 


a 




o 


Q 




ZD 






< 


< 





VIDEO & 
SUB-PICT. 




1 SEC. MOTION PICT. 



1 SEC. MOTION PICT. 



AUDIO OUTPUT 
OF CHI 



MUTED 
STATE 



AUDIO OUTPUT 
OF CH2 



•1 SEC. 



■1 SEC. 



CH SWITCH 
TIMING ^ 



■AUDIO CHI — ! 



-AUDIO CH2 



MUTING 


MUTING 




TIMING " 


ON 





tio 



t20 



FIG. 6 



20 



EP 0 727 780 A2 




5 AUDIO CHANNELS ARE 
RECORDED ON THIS DISK 



FIG. 7 



AUDIO CH1 : ENGLISH' 



AUDIO CH2: FRENCH 



AUDIQ ; ;£H3; SPANISH 



AUDIO- CH4: : PORTU GUESE 



AUDIO CH5: CHINESE 



FIG. 8 



21 

BNSOOCID: <EP 07277 80A2_I_> 



* 

EP 0 727 780 A2 



! OPTICAL DISK OD^— 1 0 



1 1 



12 



DISK 
ROT. 
CON- 
TROL 



OPTICAL 
READER 



21 



19 



OPTICAL 
READER 
CONT- 
ROLLER 



CONTROL 
SIGNAL 
GENERA- 
TOR FOR 
OPTICAL 
READER 



15 



CONTROL, 
SIGNAL 
GENERA- 
TOR FOR 
DISK RO- 
TATION 



DATA 
DEMOD. 



.20 



22 



SYSTEM 
CONTROLLER 
(MPU/CPU 
WITH ROM/RAM) 



GAIN CONTROL 

SIGNAL K 

(O^K^ 1 ) 



REP. 

SYNC. 

SIGNAL 



J- 



,13 



VIDEO 
DATA 



14 



VIDEO/ 
AUDIO 
SEPA- 
RATOR 




VIDEO 
DEMOD. 



AUDIO 
DATA 



AUDIO 

CH. 
SELE- 
CTOR 



16 



17 



AUDIO 
DEMOD 
(WITH 
DAC) 



VRAM 
CONTROL 



SIGNAL 



23 



VRAM 



J- 



18 



GAIN-CONTROLLED 
AMPLIFIER (MUTED 
WITH GAIN = 0) 



AUDIO OUTPUT OF 
SELECTED CHANNEL 



VIDEO 
OUTPUT 



FIG. 9 



22 



BNROOCID- <EP 0727780 A2 I > 



EP 0 727 780 A2 



100 



-140 



PACKAGE. 
SOFT 
PLAYER 



200 



SATELITE 
DIGITAL 
BROAD- 
CASTING 
RECEIVER 
(WITH 
DECODER) 



300- 



COMPUTER 

TELECOM. 

TERMINAL 

(MODEM/ 

DECODER) 



o 
i— 
< 

< 

CL 
LU 

CO 



+6 

Q 
O 



< 
I— 
< 



CJ 
LU 



CO 
__J 
< 

5 

CO 



160 



VIDEO MIXE^ 



142 



o 
o 
o 



o 
o 



o 
I— 



CO 
I 

UJ 

< 

c_> 
o 
o 




VIDEO/AUDIO 

COMPOSITE 

SIGNAL 



E152 
El 51 



150 



DISPLAY OUTPUT 
FOR SELECTED 
AUDIO CH NO. , 



El 50 



AND/OR CONTENT 
OF SELECTED CH 
(SUPERIMPOSED 
ON CURRENT 
VIDEO OUTPUT) 



COMPRESSED 
AUDIO DATA 



VIDEO 



Q 
i ■ i 


< 




PRESS! 


10 DAT 


:ctor 


n 


o 


— I 


o 


ZD 


LU 


CJ 


< 


CO 



OUTPUT 

_AUDI0CHN0./ 
CONTENT SIGNAL 
El 50 



El 53 



E154 




LINEAR 
DIGITAL 
(PCM) 



SIGNAL TYPE SELECTOR 



SYSTEM 
CONTROLLER 
(MPU/CPU + 
ROM/RAM) 



E184 



184 



SOUND SOURCE 1 
FOR TRANSIENT 
PERIOD OF SWIT- 
CHING AUDIO CH. 



E155 



182 



152 



DIGITAL FILTER 
(VARIABLE LPF) 



E156 



180 



E157 



DIGITAL ATT 
(DIGITAL MIXER) 



DAC 



INPUT KEY PANEL 
FOR AUDIO CH. 



T 



y 70 



AUDIO OUTPUT OF 
SELECTED CHANNEL 



FIG. 10 



23 

.0727780 A2J_> 



EP 0 727 780 A2 



c 



START MULTI-LINGUAL VIDEO PLAYBACK 



ST12 



ST14 



3 



VIDEO PLAYBACK WITH GIVEN AUDIO CH 




AUDIO CH SW EVENT OCCURS ? 




ST10 



NO 



YES 



AUDIO CH SWITCHING 



ST1 6 



VIDEO PLAYBACK WITH SWITCHED AUDIO CH 



NO 



< 



END OF PLAYBACK ? 



c 




ST18 



YES 



END 



J 



< EVENT AT ST1 2> 

SW EVENT 1 > USER OPERATION: 

CURRENT MULTI-ANGLE BLOCK (MULTI-SCENE) IS 

SWITCHED TO ANOTHER MULTI-ANGLE BLOCK 
SW EVENT 2> USER OR COMMAND OPERATION: 

VOLUME/TITLE IS SWITCHED VIA MENU DURING PLAYBACK; 

OR PROCESS IS LINKED TO MENU ROUTINE BY NAV COMMAND 
SW EVENT 3> USER OR COMMAND OPERATION: 

MOTION MODE IS CHANGED TO STILL MODE; 

OR STILL MODE IS SET BY NAV COMMAND 
SW EVENT 4> USER OPERATION: 

FF/REW OR SLOW/REVERSE IS EXECUTED DURING PLAYBACK 
SW EVENT 5> USER OR COMMAND OPERATION: 

CELL/TITLE IS VOLUNTARILY SEARCHED; 

OR PROCESS IS JUMPED TO OTHER BY NAV COMMAND 
SW EVENT 6> SYSTEM OPERATION: 

END OF CURRENT PROGRAM CHAIN PGC IS DETECTED AND 

CURRENT PGC IS AUTOMATICALLY SWITCHED TO NEXT PGC 
SW EVENT 7> USER OR COMMAND OPERATION: 

CONTENT OF SUB-PICTURE IS CHANGED DURING PLAYBACK 



FIG. 1 1 



24 

0727780 A2_l_» 



EP 0 727 780 A2 



ENTER ^ 



FADING-OUT/FADING-IN 



ST142 



Q RETURN ^ 

FIG. 12 
Q ENTER J 



ST144 





/ 


FADING-OUT/MUTING/FADING-IN ' 







RETURN ^ 



FIG. 13 



ENTER ^ 



ST146 

/_ 



DECREASING SLEW-RATE/INCREASING SLEW-RATE 
(FALLNG/RISING CUT-OFF FREQ. OF DIGITAL LPF) 



RETURN ^ 



FIG. 14 



Q ENTER J 



ST148 

/ 



FADING-OUT/GENERATING FREE OR SPLICING SOUND/FADING-IN 



^ RETURN ^ 



FIG. 15 



25 



BNSDOCID: <EP 0727760 A2J_ 



EP 0 727 780 A2 



■BLOCK n 



■BLOCK n+1 











■ k 3E - 




CJ 


CJ 




o 


O 




o 


O 




ZD 


ZD 




< 


< 





VIDEO & 



-PICT, x 



LAST 
FRAME 
OF VIDEO 




o 



LJ 

o 

o 

ID 
< 



VIDEO & 
SUB-PICT. 





1 SEC. MOVIE 


STILL 


/l SEC. MOVIE 


1 SEC. MOVIE 




l ! \ ' 

t* 

C 




AUDIO 
OUTPUT 
OF CHI 


CHANNEL 
SW. ANNO- 
UNCEMENT 


AUDIO 
OUTPUT 
OF CH2 




1 
1 

^ — 1 SEC- ► 

» 

CH SWITCH 
TIMING 

AUDIO CHI — 

TIMING OF-^^^ 
ANNOUNCING 


A FEW 

SECONDS 
-< 


+ — 1 SEC. ► 






AUUIU y~t\c. 

ANNOUNCING 
r OUTPUT 









t10 t20 



FIG. 1 6 



BNSDOCID: <EP 0727780 A2J_> 



26 



EP 0 727 780 A2 



Q ENTER ^ 



FADING OUT 




ST1 50 



STORE IN SYSTEM RAM THE STILL OF 
CURRENTLY PLAYED BACK VIDEO 
IMMEDIATELY BEFORE SWITCHING 
OF AUDIO CHANNEL, & READ STILL 
FROM RAM; OR READ PREDETERMINED 
IMAGE PATTERN FROM SYSTEM ROM 



ST1 52 



ST1 54 



SUPERIMPOSE 

MESSAGE FOR AUDIO CHANNEL CHANGE 
ON READ OUT STILL OR ROM PATTERN, AND 
DISPLAY STILL OR PATTERN WITH MESSAGE; & 
GENERATE ANNOUNCING FOR AUDIO CH CHANGE 



ST156 



ANNOUNCING 
COMPLETED ? OR GIVEN TIME 
HAS PASSED ? 

YES 



ST158 



CLEAR STILL IMAGE IN RAM, OR 
TERMINATE READING OF ROM PATTERN 



FADING IN 



RETURN ^ 



ST160 



FIG. 17 



27 



EP 0 727 780 A2 



ENGLISH WILL BE USED HEREINAFTER. 
FOLLOWING LANGUAGE AVAILABLE: 
CHI: JAPANESE 



OH 2: ENGLISH 



CH3: 
CH4: 
CH5: 
CH6: 
CH7: 
CH8: 



FRENCH 

GERMAN 

CHINESE 

KOREAN 

SPANISH 

ITALIAN 



w. 



FIG. 18 



.n n 



PLASTIC PACKAGEE f- =• 

^::V:-.: ! =- ;: :.d % 

PERIPHERAL 
& - CIRCUITS 

CIRCUIT CONFIG 
OF FIG. 9 OR 10 



::=--, :-;:;:;::;;:H:;is : y;. 




Is|:=jWp^::; : :V:;:.:;;: : ^ 




C PELLET 



FIG. 19 



28 



(19). 



(12) 



EuropSisches Patentamt 
European Patent Office 

Office europeen des brevets (11) EP 0 727 780 A3 

EUROPEAN PATENT APPLICATION 



(88) Date of publication A3: 

27.11.1996 Bulletin 1996/43 



(51) mt. CI 6 : G11B 20/10, H04N 5/445 



(43) Date of publication A2: 

21.08.1996 Bulletin 1996/34 

(21) Application number: 96102341.3 

(22) Date of filing: 16.02.1996 



(84) Designated Contracting States: 


(72) Inventor: Katayama, Yoshitaka 


DE FR GB NL 


Tokyo 105 (JP) 


(30) Priority: 16.02.1995 J P 27944/95 


(74) Representative: Henkel, Feiler, Hdnzel & Partner 




Mdhlstrasse 37 


(71) Applicant: KABUSHIKI KAISHA TOSHIBA 


81675 MGnchen (DE) 


Kawasaki-shi, Kanagawa-ken 210 (JP). 





(54) Output control system for switchable audio channels 



CO 

< 

o 

CO 
<N 

o 

Q. 
LU 



(57) A disk player for an optical disk on which 
recorded are many data blocks having video data and 
audio data with multi-audio channels. The player 
includes an audio channel selector (16) for selecting 
from the multi-audio channels a specific audio channel 
specified by a system controller (15). The audio data of 
the selected audio channel is input, via an audio 
demodulator (17), to a gain-controlled amplifier (18) 
whose gain is set by a gain control signal (K) supplied 
from the system controller (15). When a request for 
switching from a first audio channel to a second channel 
is generated during reproduction of the first audio chan- 
nel, the system controller (15) controls to fade out the 
audio output of the first channel and, thereafter, to fade 
in the audio output of the second channel upon comple- 
tion of the fading-out of the first audio channel. 



: OP TICAL DISK OD^ — 10 



12 



DISK 
ROT. 
CON- 
TROL 



OPTICAL 
READER 



21 



OPTICAL 
READER 
— — -CONT- 

/"" [roller 

19 * 



CONTROL 
SIGNAL 
GENERA- 
TOR FOR 
OPTICAL 
READER 



-A 



DATA 
DEMOD. 



REP. 

SYNC. 

SIGNAL 

V 



-20 



22 



15 



CONTROL,, 
SIGNAL 
GENERA- 
TOR FOR 
DISK RO- 
TATION 



,13 



VIDEO/ 
AUDIO 
SEPA- 
RATOR 



SYSTEM 
CONTROLLER 
(MPU/CPU 
WITH ROM/RAM) 



VIDEO 
DATA y* 



VIDEO 
DEMOD. 



AUDIO 
'DATA 



AUDIO 

CH 
SELE- 
CTOR 



T 



AUDIO 
DEMOD 
(WITH 
DAC) 



17 

V 



VRAM 

CONTROL 

SIGNAL 



23 



1 



18 ' 



GAIN-CONTROLLED 
AMPLIFIER (MUTED 
WITH GAfN - O) 



GAIN CONTROL 
SIGNAL K • 
(0SKS1 ) 



AUDIO OUTPUT OF 
SELECTED CHANNEL 



VIDEO 
OUTPUT 



FIG. 9 



Primed by Rank Xaio* (UK} Business Setvices 
2 13 8f3 4 



3NSOOCID: <EP 0727760 A3_l_> 



EP 0 727 780 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 96 10 2341 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



PATENT ABSTRACTS OF JAPAN 
vol. 006, no. 144 (E-122), 3 August 1982 
& JP-A-57 067336 (SONY CORP), 23 April 
982, 

* abstract * 



EP-A-0 381 807 (PIONEER ELECTRONIC CORP) 
16 August 1990 
the whole document * 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



EP-A-0 589 068 (SONY WEGA PR0DUKTI0NS 
GMBH) 30 March 1994 
* abstract * 



EP-A-0 459 157 (NIPPON ELECTRIC CO ;NIPP0N 
DENKI HOME ELECTRONICS (JP)) 4 December 
1991 

* the whole document * 

US-A-5 130 815 (SILVERMAN MURRAY B ET AL) 
14 July 1992 

* the whole document * 

EP-A-0 574 239 (SONY CORP AMERICA) 15 
December 1993 

* abstract * 

* column 8, line 28 - line 33 * 

-/- 



1,8,10, 
16 



2,3,9, 
12-14, 
17,18, 
20-22,24 



1,5-8, 

10,16 

2,3,9. 

11-15, 

17-24 

5-7 



1-3, 
8-10, 
12-18, 
20-24 



4-7 



11,19 



The present search report has been drawn up for all claims 



CLASSIFICATION OF THE 
APPLICATION (Ut.Cl.6) 



G11B2O/10 

H04N5/445 



TECHNICAL FIELDS 
SEARCHED (IntCl.*) 



G11B 

H04N 



Place af t 

THE HAGUE 



Date of aMnplctiu af the tesrch 

25 September 1996 



Annibal, P 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing dale 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



2 



BNSOOCID: <EP 0727780A3J > 



EP 0 727 780 A3 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 96 10 2341 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (Int.CL6) 



US-A-4 143 333 (JACOBSEN ROBERT G ET AL) 6 
March 1979 " 

* column l f line 5 - line 33 * 

PATENT ABSTRACTS OF JAPAN 

vol. 006, no. 247 (E-146), 7 December 1982 

& JP-A-57 143989 (SONY KK) , 6 September 

1982, 

* abstract * 



11,19 



TECHNICAL FIELDS 
SEARCHED (Int.CI.6) 



The present search report has been drawn up for all claims 



Place of tcarcli 



THE HAGUE 



Date of «c*4ettoa «f the icarcfc 

25 September 1996 



Annibal, P 



CATEGORY OF CITED DOCUMENTS 

X : partial larly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non -written disclosure 
P : intermediate' document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

&. : member of the same patent family, corresponding 
document 



3 



BNSDOCID: <EP 0727780 A3_l_> 



EP 0 727 780 A3 




European Patent Office 



CLAIMS INCURRING FEES 



The present European patent application comprised at the time of filling more than ten claims 

|—i All claims fees have been paid within the prescribed time limit. The present European search report has 
' been drawn up for all claims. 

r-i Only part of the claims fees have been paid within the prescibed time limit. The present European 
M search report has been drawn up for the first ten claims and those claims for which fees have been 

namely claims: 

i— i No claims fees have been paid within the prescribed time limit. The present European search report 
■ has been drawn up for the first ten claims. 



i 



LACK OF UNITY OF INVENTION i 



The Search Division considers that the present European patent application does not comply with the requirement 
of the unity of the invention and relates to several inventions or groups of inventions, namely: 



see sheet B 



All further search fees haven been paid within the fixed time limit. The present European search report 
has been drawn up for all claims 

Only part of the further claims fees have been paid within the prescibed time limit. The present 
European search report has been drawn up for for those parts of the European patent application which 
relate to the inventions in respects of which search fees have been paid, 

namely claims: 

None of the further claims fees have been paid within the prescibed time limit. The present European 
search report has been drawn up for for those parts of the European patent application which relate to 
the invention first mentioned in the claims, 

namely claims: " 



4 



BNSDOCID:<EP 0727780 A3 I > 



EP 0 727 780 A3 



European Paten! 
Office 

EP 96 10 2341 -B- 



LACK OF UNITY OF INVENTION 



Tha Smai&\ Division corttidws thaj tf*a praaant European petant apprfcaoon do«a not oompty tha raqutr«m«m of unity of 

rrwariDon end raiatas to aavarsJ mvanoons or group t of invanoonj. 

namaty: 




1- Claims 1-3,8-10,12-18,20-36: 

Reproducing apparatus for video with plurality of audio 
channels, having fade-out and fade-in means responsive 
to a change in the selection of audio channel 

2. Claims 4-7: 

Reproducing apparatus for video with plurality of 
audio channels with means for selecting a particular 
audio channel ' 

3. Claims 11,19: 

Audio channel switchable system having slew rate control 
means responsive to a change in the selection of audio 
channel 



3NSOOCID: <EP 0727780 A3_l_> 



5 



\ 



THIS PAGE BLANK (uspto) 



